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Title Of Invention 

System for Controlling Medical Devices 

Related Applications 

[0001] This is a continuation-in-part of currently pending U.S. Patent 
Application Serial No. 10/346,734, filed January 17, 2003. 

Field Of The Invention 

[0002] The invention relates to a system of controlling medical 
devices in an operating room. Specifically, the invention relates to a system 
for simultaneously controlling primary medical devices, which are connected 
to a surgical network, and ancillary devices, which are either not compatible 
with the surgical network or transmit high-bandwidth data. 

Background Of The Invention 

[0003] With the advent of new technologies and continual 
improvements, the use of medical devices in the operating room has 
increasingly become more technically complex and increasingly requires more 
precise operation by the surgeons using the devices. Therefore, various 
systems for centrally controlling a plurality of medical devices in an operating 
room have been suggested. 

[0004] It is generally known to use a central unit to control various 
medical devices, which can include anything from insufflators, pumps, 
pressure gauges, lasers, HF instruments, endoscopic lights and cameras, x- 
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ray or ultrasound machines, other image or video recording machines, other 
illuminating devices, or even a printer, a pager, a telephone, or the operating 
table itself. One such system uses a self-configuring bus capable of 
interconnecting a large number of devices to the central unit as a way to 
centrally control various medical devices in an operating room with a single 
device. These surgical networks, such as that disclosed in U.S. Patent No. 
6,397,286, which is assigned to the assignee of the present application and 
which is incorporated herein by reference, may include, for example, a CAN 
bus monitored by a controller or master device and automatically configured 
thereby when a particular device connected to the bus is removed from the 
network, added to the network, or loses power. Such buses permit individual 
devices to be added or removed from the network without interfering with the 
operation of the other devices. Additionally, these buses allow a greater 
number of devices to be used during an individual surgical procedure. 

[0005] However, one disadvantage of such systems is that the bus 
does not transmit data as quickly as is sometimes required. The primary 
purpose of such a bus is to control the devices that the bus interconnects, not 
the transmission of data generally. Therefore, systems employing CAN or 
similar buses do not efficiently facilitate the transmission of large amounts of 
data. However, surgical networks of the kind described above often employ 
devices that require rapid transmission of large amounts of data, such as, for 
example, a video camera, which transmits video data back to the central unit 
and/or a monitor. This data, which can be reproduced as a video image, and 
can thereby be used to assist with the control of other devices, amounts to a 
significant amount of information that systems employing CAN or similar 
buses are not able to efficiently transmit. 

[0006] Another disadvantage of using a bus such as a CAN or similar 
bus is that not all of the devices that a surgeon may desire to use during a 
particular procedure are compatible. As previously noted, there are countless 
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devices that a surgeon may wish to have at his disposal during a particular 
procedure, and these devices may each be compatible with different bus or 
network types. Accordingly, it is very likely that a particular surgeon will want 
to use a medical device that is not compatible with the particular bus or 
network that is available in his surgical environment. 

[0007] What is desired, therefore, is a system and method for 
controlling a plurality of medical devices in which large amounts of data can 
be transmitted quickly. What is further desired is a system and method for 
controlling a plurality of medical devices in which certain devices that are not 
compatible with the first surgical network, or are compatible with a second 
surgical network, can still be centrally controlled along with the devices of the 
first surgical network. 

Summary Of The Invention 

[0008] Accordingly, it is an object of the present invention to provide 
a system for controlling a plurality of medical devices that permits an operator 
to connect a large number of medical devices to the system. 

[0009] It is a further object of the present invention to provide a 
system for controlling a plurality of medical devices that permits the 
connections of particular devices to be initiated or terminated without 
interfering with the other devices connected to the system. 

[0010] It is a further object of the present invention to provide a 
system for controlling a plurality of medical devices that can communicate 
large amounts of data quickly. 

[0011] It is still another object of the present invention to provide a 
system for controlling a plurality of medical devices that permits the 
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simultaneous control of medical devices that are not compatible with the 
surgical network. 

[0012] To overcome the deficiencies in the prior art and achieve at 
least some of the objects and advantages listed, the invention comprises a 
system for controlling ancillary medical devices, including a surgical network, 
an input device, connected to the surgical network, for inputting a medical 
command, a controller, connected to the surgical network, for receiving the 
medical command and generating corresponding medical command data, a 
translator, connected to the surgical network, for receiving and translating the 
medical command data, at least one ancillary medical device, in 
communication with the translator, for receiving the translated medical 
command data and carrying out the corresponding medical command, and a 
data stream, generated by at least one of the at least one ancillary medical 
devices and communicated to the translator, with a higher bandwidth than the 
surgical network is capable of transmitting. 

[0013] In another embodiment, the invention comprises a system for 
controlling both primary medical devices, which are part of a surgical network, 
and ancillary medical devices, including a surgical network, an input device, 
connected to the surgical network, for inputting a medical command, a 
controller, connected to the surgical network; for receiving the medical 
command and generating corresponding medical command data, at least one 
primary medical device, connected to the surgical network, having a first 
translator for receiving and translating the medical command data, at least 
one ancillary medical device, in communication with the first translator, for 
receiving the translated medical command data and carrying out the 
corresponding medical command, a data stream, generated by at least one of 
the at least one ancillary medical devices, with a higher bandwidth than the 
surgical network is capable of transmitting, and a second translator, in 
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communication with the surgical network, for receiving and translating the 
data stream. 

[0014] In yet another embodiment, the invention comprises a system 
for controlling ancillary medical devices, including, a surgical network, an input 
device, connected to the surgical network, for inputting a medical command, a 
controller, connected to the surgical network, for receiving the medical 
command and generating corresponding medical command data, a translator, 
connected to the surgical network, for receiving and translating the medical 
command data, at least one ancillary medical device not connectable to the 
surgical network, in communication with the translator, for receiving the 
translated medical command data and carrying out the corresponding medical 
command, and feedback data generated by the at least one ancillary medical 
device and communicated to the translator. 

[0015] In still another embodiment, the invention comprises a system 
for controlling both primary medical devices, which are part of a surgical 
network, and ancillary medical devices, including, a surgical network, an input 
device, connected to the surgical network, for inputting a medical command, a 
controller, connected to the surgical network, for receiving the medical 
command and generating corresponding medical command data, at least one 
primary medical device, connected to the surgical network, having a first 
translator for receiving and translating the medical command data, at least 
one ancillary medical device not connectable to the surgical network, 
connected to the first translator, for receiving the translated medical command 
data and carrying out the corresponding medical command, feedback data 
generated by the at least one ancillary medical device, and a second 
translator, in communication with the surgical network, for receiving and 
translating the feedback data. 
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[0016] In another embodiment, the invention comprises a system for 
controlling medical devices, including a surgical network, an input device, 
connected to the surgical network, for inputting a medical command, a 
controller, connected to the surgical network, for receiving the medical 
command and generating corresponding medical command data, an ancillary 
network, a medical device connected to the surgical network, the device 
having a first interface, by which the medical device is connected to the 
surgical network, and a second interface, by which the medical device is in 
communication with the ancillary network, and a data stream, generated by 
the medical device and communicated to the ancillary network, with a higher 
bandwidth than the surgical network is capable of transmitting. 

[0017] In yet another embodiment, the invention comprises a method 
for controlling ancillary medical devices, the method including providing a 
surgical network, entering a medical command into the surgical network, 
generating corresponding medical command data, translating the medical 
command data, communicating the translated medical command data to an 
ancillary medical device, executing the corresponding medical command with 
the ancillary medical device, generating a data stream, having a higher 
bandwidth than the surgical network is capable of transmitting, with the 
ancillary medical device, translating the data stream, and communicating the 
translated data stream to the surgical network. 

[0018] In still another embodiment, the invention comprises a method 
for controlling ancillary medical devices, the method including providing a 
surgical network, entering a medical command into the surgical network, 
generating corresponding medical command data, translating the medical 
command data, communicating the translated medical command data to an 
ancillary medical device that is not connectable to the surgical network, 
executing the corresponding medical command with the ancillary medical 
device, generating feedback data with the ancillary medical device, translating 
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the feedback data, and communicating the translated feedback data to the 
surgical network. 

[0019] In another embodiment, the invention comprises a method for 
controlling medical devices, the method including providing a surgical 
network, providing an ancillary network, providing a medical device having a 
first interface and a second interface, entering a medical command into the 
surgical network, generating corresponding medical command data, 
communicating the medical command to the medical device via the first 
interface, executing the medical command with the medical device, 
generating a data stream, having a higher bandwidth than the surgical 
network is capable of transmitting, with the medical device, and 
communicating the data stream to the ancillary network via the second 
interface. 

[0020] For this application, the term "not compatible" as used herein 
means unable to communicate data to, or receive data from, a device or 
network without the translation of that data. 

Brief Description Of The Drawings 

[0021] Figure 1 is a block diagram of a system and method for 
controlling medical devices in accordance with the invention. 

[0022] Figure 2 is a block diagram of one specific embodiment of the 
system and method of Figure 1. 

[0023] Figure 3 is a block diagram of a specific embodiment of the 
system and method of Figure 2. 
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Detailed Description Of The Drawings 

[0024] The basic components of one embodiment of a system for 
controlling medical devices in accordance with the invention are illustrated in 
Figure 1 . In the embodiment depicted therein, a plurality of devices 22, 24, 
26, 48 and a surgical controller 30 are interconnected via a bus 32 to form a 
surgical network 10. The devices 22, 24, 26, 48 can be any medical devices 
or related devices that an operator may wish to utilize during a surgical 
procedure, including, but not limited to, insufflators, pumps, pressure gauges, 
lasers, HF instruments, endoscopic lights and cameras, x-ray or ultrasound 
machines, other image or video recording machines, other illuminating 
devices, or even a printer, a pager, a telephone, or the operating table itself. 

[0025] In certain advantageous embodiments, the bus 32 is a self- 
configuring bus, and the surgical controller 30 monitors communication on the 
bus 32 and is operative to reconfigure the bus 32 when the connections of 
individual devices 22, 24, 26, 48 to the bus 32 are initiated or terminated. The 
bus 32 may be any bus capable of being so automatically reconfigured, such 
as, for example, a Controller Area Network (CAN) bus (i.e. a two-wire serial 
bus system), or any other bus system with an open architecture and a high 
level of data integrity. 

[0026] In some embodiments, a device 22 is connected to the bus 32 
via a physical connection. In other embodiments, a transceiver 44 may be 
physically connected to the bus 32, which transceiver wirelessly connects a 
device 24 to the bus 32. In certain advantageous embodiments, this 
connection is a Bluetooth connection. 

[0027] Typically, the surgical controller 30 is connected to, or 
includes, a translator 40 having a plurality of interfaces 82, 84 in order to 
communicate with both the network 10 and at least one other device. 
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However, in some embodiments, the surgical controller 30 does not directly 
connect to or include a separate translator 40, such as when a device 48 
includes a plurality of interfaces 86, 88, as is further explained below. 

[0028] In some embodiments, the surgical controller 30 is actually 
one of the devices 22, 24, 26, 48. Such an arrangement may occur when the 
devices 22, 24, 26, 48 are arranged as a series of master and slave devices. 
Instead of a separate, non-medical device acting as the surgical controller 30, 
one of the devices 22, 24, 26, 48 acts as the controller. This master device, 
such as, for example, device 22, may be any device capable of controlling the 
slave devices 24, 26, 48. In certain advantageous embodiments, at least 
some of the slave devices 24, 26, 48 have predetermined priority levels. In 
these embodiments, if the connection of the master device 22 is terminated or 
interrupted, whichever of the slave devices 24, 26, 48 has an active 
connection to the bus 32 and has the highest priority level of all such actively 
connected devices becomes the new master device, or controller, which then 
controls the remaining slave devices. 

[0029] As noted above, the translator 40 has an interface 82 for 
communicating with the bus 32 and an interface 84 for communicating with at 
least one other device. Typically, the translator 40 is connected, via the 
interface 84, to an ancillary controller 50, which is interconnected with a 
plurality of medical devices 62, 64, 66, 48 to form an ancillary network 12. 
Similar to the devices 22, 24, 26, 48, the devices 62, 64, 66, 48 can be any 
medical devices or related devices that an operator may wish to utilize during 
a surgical procedure, including, but not limited to, insufflators, pumps, 
pressure gauges, lasers, HF instruments, endoscopic lights and cameras, x- 
ray or ultrasound machines, other image or video recording machines, other 
illuminating devices, or even a printer, a pager, a telephone, or the operating 
table itself. 
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[0030] In certain advantageous embodiments, the connection 
between the translator 40 and the ancillary network 12 is of the type for which 
medical devices, or controllers therefor, commonly have an interface. As a 
result, medical devices that are not compatible with the surgical network 10 
can still communicate therewith by receiving data from, or transmitting data to, 
the translator 40, which translates the data so that the surgical controller 30 
and the ancillary controller 50, respectively, can understand the data received 
therefrom. 

[0031] In other advantageous embodiments, the connection between 
the translator 40 and the ancillary network 12 may be any type of connection 
that is capable of quickly communicating large amounts of data. Though this 
connection may be one that is able to communicate any high-bandwidth data, 
in certain advantageous embodiments, it should be able to communicate data 
at a rate sufficient to support a live video feed from, or real-time visual 
representation of, the devices of the surgical network 10 and/or ancillary 
network 12. 

[0032] In certain advantageous embodiments, this connection is an 
Ethernet connection. The Ethernet protocol, otherwise known as the IEEE 
802.3 standard, facilitates the communication of data via one of various 
means, such as coaxial cable, twisted pair cable, or fiber-optic cable. Thus, 
such a connection is able to efficiently communicate high-bandwidth data, 
such as video data, to the translator 40. 

[0033] When using an Ethernet connection, point-to-point 
communication is required. Therefore, in embodiments where there is more 
than one ancillary device and the connection to the translator 40 is an 
Ethernet connection, a central device is required to act as a hub or switch. In 
this way, the ancillary controller 50 permits point-to-point communication 
between the translator 40 and each of the devices 62, 64, 66, 48. 
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[0034] In other embodiments, this connection is a wireless 
connection that employs a Bluetooth protocol. Such connections enable a 
device to communicate data wirelessly to another device, typically within a 
thirty-five foot range, and have the advantage of not needing a line-of-sight 
connection. 

[0035] The interfaces 82, 84 of the translator 40 include devices 
capable of receiving and directing messages as appropriate between the 
networks 10 and 12. As a result, the medical devices of the networks 10, 12 
are able to send and receive messages to and from the translator 40, which, 
after translating these messages, will forward appropriate information to the 
other of the two networks, or to a separate or peripheral device, such as a 
monitor 72, as is further explained below. In this way, the translator 40 
connects the surgical network 10 to the ancillary network 12, allowing the 
translator 40 to act as a gateway between the two networks, thereby 
permitting the devices of either network to appear as though they are in the 
other network. This arrangement (i.e. transparency) permits an operator to 
control both networks simultaneously and maintains the advantages of a self- 
configuring bus for both networks. For example, an operator is able to select 
parameters for display of units in one network within a video image produced 
by the video data gathered by, and communicated from, a video camera in the 
other network. 

[0036] An input device 70 is connected to the surgical controller 30, 
with which an operator controls the devices of the surgical network 10 and 
ancillary network 12. The input device 70 can be any device by which an 
operator can send commands to the devices of networks 10, 12, including, but 
not limited to, a keyboard, a keypad, a mouse, a trackball, a joystick, a touch 
screen, or voice recognition software. In some embodiments, the input device 
70 is an integral part of, or a peripheral of, the surgical controller 30. In other 
embodiments, the input device 70 is otherwise connected to the surgical 
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controller 30, either physically or wirelessly. In certain embodiments, the input 
device 70 is directly or locally connected to the surgical controller 30, while in 
other embodiments, the input device 70 is remotely connected the surgical 
controller 30, including, for example, via a network, such that an operator can 
control the devices remotely, such as, for example, from a separate control 
room via a Local Area Network, or, for example, from a distant location via the 
Internet. 

[0037] In one advantageous embodiment, the surgical controller 30 is 
a personal computer. Moreover, in certain advantageous embodiments, 
some or all of the surgical controller 30, translator 40, and ancillary controller 
50 are contained within a single device 42, while in other embodiments, they 
are all separate devices. 

[0038] In one advantageous embodiment, a video camera 62, which 
gathers video data during a surgical procedure, is connected to the ancillary 
controller 50 in order to efficiently communicate the gathered video data to the 
translator 40, which translates the data and transmits it to the surgical 
controller 30. It should be noted, however, that any device that the surgeon 
may desire to use during a surgical procedure may be connected to the 
ancillary controller 50, particularly any devices that must communicate large 
amounts of data to the surgical controller 30. In certain advantageous 
embodiments, the camera 62 is connected to the ancillary controller 50 via an 
Ethernet connection. 

[0039] In another advantageous embodiment, a video camera 64 is 
connected to the ancillary controller 50 via a wireless connection in order to 
permit less restricted movement of the camera. It should be noted, however, 
that any device that the surgeon may desire to control wirelessly during a 
surgical procedure may be connected to the ancillary controller 50 in this way. 
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In certain advantageous embodiments, the connection employs a Bluetooth 
protocol. 

[0040] In one advantageous embodiment, a monitor 72 is connected 
to the surgical controller 30 for reproducing data received by the surgical 
controller 30 as an image, such as a live video feed or realistic device 
visualization. In some embodiments, the monitor 72 is an integral part of, or a 
peripheral of, the surgical controller 30. In other embodiments, the monitor 72 
is otherwise connected to the surgical controller 30, either physically or 
wirelessly. In certain embodiments, the monitor 72 is directly or locally 
connected to the surgical controller 30, while in other embodiments, the 
monitor 72 is remotely connected to the surgical controller 30, including, for 
example, via a network, such that an operator can view the image remotely, 
such as, for example, in a separate room from which the operator is also 
operating the input device 70 or, for example, to view the image from a distant 
location via the Internet. In other embodiments, however, the data may be 
communicated directly from the device 62, 64, 66, 48 or controller 50 to a 
monitor 74. 

[0041] In one embodiment, point-to-point communication between the 
surgical network 10 is established with ancillary medical device 66 via a 
wireless connection. In these embodiments, a device 26 connected to the 
surgical network 10 acts as remote controller for the device 66. The device 
26 has its own translator that, after receiving a medical command via the 
interface 92, translates the data. The translated data is then communicated 
wirelessly to the device 66 via interfaces 94, 96. Accordingly, if device 66 is 
not a device that must transmit data, such as, for example, a light, the need 
for a connection to an ancillary controller 50 is thereby obviated. In certain 
advantageous embodiments, this connection employs a Bluetooth protocol. 
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[0042] In some embodiments, the ancillary network is, or is 
connected to, the Internet. In certain embodiments, the single device 42 itself 
has an interface for connecting directly to the Internet. In this way, data, such 
as video data, can be transmitted over the Internet, or medical commands can 
be received therefrom. Similarly, in some embodiments, when the ancillary 
network 12 is connected to the Internet or some other network, such as a 
Local Area Network, such as, for example, a hospital information system, 
separate databases and or processing units may be accessed in order to 
retrieve data, such as, for example, patient information, or in order to store 
data, such as, for example, certain video images. Typically, such connections 
to the Internet employ a security measure, such as, for example, a firewall, 
electrical isolation, or other security means. 

[0043] In certain embodiments, the device 48 may have both a bus 
interface 86 and an Ethernet interface 88. Accordingly, the device 48 can be 
directly connected to the Internet or the ancillary network 12. In this way, the 
device 48 may be simultaneously controllable from an additional location 
besides the input device 70. Further, as a result of this arrangement, the 
device 48 may be able to receive commands via the interface 86 and transmit 
high-bandwidth data via the interface 88, and thus, no additional translator is 
required. 

[0044] Operation of the above described system 10 is illustrated 
stepwise in Figures 2-3. Beginning with Figure 2, the operator uses the input 
device 70 to input a command. In response to this command, the input device 
70 generates medical command data 100, which is communicated to the 
surgical controller 30. The surgical controller 30 communciates this data to 
medical device 22, which executes the command. The medical device 22 
then generates feedback data 102, which it communicates back to the 
surgical controller 30. In some embodiments, medical command data 100 
generated by the input device 70 is also communicated from the surgical 
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controller 30 to the translator 40, which translates the data, such as, for 
example, by using a two dimensional lookup table, and then, in turn, 
communicates the translated data to the ancillary controller 50. The ancillary 
controller 50 communicates the translated command data to the medical 
device 62, which executes the command. The medical device 62 then 
generates feedback data 104, which it communicates to the ancillary 
controller 50. The ancillary controller 50 communicates the feedback data 
104 to the translator 40, which translates the feedback data, with, for 
example, a lookup table, and communicates the translated feedback data to 
the surgical controller 30. 

[0045] As illustrated in Figure 3, in certain embodiments, the medical 
device 62 generates high-bandwidth data 108, which it communicates to the 
ancillary controller 50. The ancillary controller communicates this high- 
bandwidth data 108 to the translator 40, which translates the data 108 and 
communicates the translated data to the surgical controller 30. In certain 
embodiments, the data is video data, and the surgical controller 30 
communicates this data to the monitor 72, which reproduces the data as a 
video image. In other embodiments, the high-bandwidth data 108 is 
communicated from the medical device 62 or ancillary controller 50 directly to 
a monitor 74. In still other embodiments, the high-bandwidth data 108 is 
communicated from the medical device 62 to the Internet via a secure 
connection. 

[0046] It should be understood that the foregoing is illustrative and 
not limiting, and that obvious modifications may be made by those skilled in 
the art without departing from the spirit of the invention. Accordingly, 
reference should be made primarily to the accompanying claims, rather than 
the foregoing specification, to determine the scope of the invention. 
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